CHAPTER 8

METABOLISM AND PHAEMACOKINETICS OF NITRATE,
NITRITE, AND N-NITROSO COMPOUNDS

This chapter describes metabolic pathways that are pertinent
to evaluating the contribution of nitrate, nitrite, and N-nitroso
compounds to adverse health effects, which are reviewed in Chapter
9.  The discussions focus on the metabolism of nitrate and nitrite
(especially the reduction of nitrate to nitrite in the saliva) and
the metabolism of N-nitroso compounds (especially those reactions
that are important in the carcinogenic effect of these compounds).
In addition, evidence for endogenous synthesis of nitrate, nitrite,
and N-nitroso compounds is also reviewed.  The committee then uses
data from a study on endogenous synthesis of N-nitroso compounds in
humans to estimate possible exposures from this source in several
different population groups.  These estimates of endogenous exposures
are compared to estimates of exogenous exposures to N-nitroso compounds
developed in Chapter 7.

METABOLISM OF NITRATE AND NITRITE

As pointed out in Chapter 5, the exposure of humans to nitrate
and nitrite varies from individual to individual and is dependent
on place of residence (which determines water supply and presence
or absence of smog) and lifestyle (e.g. , food consumption and smoking
habits). Moreover, exposure to these two ions from exogenous sources
varies considerably over time for a given individual who lives in
one location and maintains reasonably constant dietary habits.  This
occurs because intakes of nitrate and nitrite generally fluctuate,
occurring in "pulses"; for example, they are higher following inges-
tion of a nitrate-containing vegetable or a nitrite-containing cured
meat product.  Thus, average exposures will not reflect individual
fluctuations and peak intakes.  Similarly, the discussion of the
metabolism of these chemicals is, of necessity, based on generaliza-
tions and will not reflect individual variation due to differences
in physiology, age, and overall health.

Oral Cavity

Transport of Nitrate to Saliva.  Ingested nitrate is absorbed
from the gastrointestinal tract into the bloodstream, which carries it
to the salivary glands (Spiegelhalder ett al. , 1976).  Because nitrate,
thiocyanate, and iodide appear to share a common active transport
system in the salivary glands of humans (Edwards _et_ al. , 1954) and
other animals (Brown-Grant, 1961; Burgen and Emmelin, 1961), they
compete for uptake from the circulatory system.  Relative affinities
for the salivary transport system are highest (lowest K ) for iodide;
thiocyanate is intermediate; and nitrate has a low affinity (Brown-
Grant, 1961; Burgen and Emmelin, 1961).